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Compression therapy in mixed ulcers increases
venous output and arterial perfusion
Giovanni Mosti, MD,a Maria Letizia Iabichella, MD,a and Hugo Partsch, MD,b Lucca, Italy; and
Vienna, Austria
Objectives: This study was conducted to define bandage pressures that are safe and effective in treating leg ulcers of mixed
arterial-venous etiology.
Methods: In 25 patients with mixed-etiology leg ulcers who received inelastic bandages applied with pressures from 20 to
30, 31 to 40, and 41 to 50 mmHg, the following measurements were performed before and after bandage application to
ensure patient safety throughout the investigation: laser Doppler fluxmetry (LDF) close to the ulcer under the bandage
and at the great toe, transcutaneous oxygen pressure (TcPO2) on the dorsum of the foot, and toe pressure. Ejection
fraction (EF) of the venous pump was performed to assess efficacy on venous hemodynamics.
Results: LDF values under the bandages increased by 33% (95% confidence interval [CI], 17-48; P < .01), 28% (95% CI,
12-45; P < .05), and 10% (95% CI, –7 to 28), respectively, under the three pressure ranges applied. At toe level, a
significant decrease in flux of –20% (95% CI, –48 to 9; P < .05) was seen when bandage pressure >41 mm Hg. Toe
pressure values and TcPO2 showed a moderate increase, excluding a restriction to arterial perfusion induced by the
bandages. Inelastic bandages were highly efficient in improving venous pumping function, increasing the reduced ejection
fraction by 72% (95% CI, 50%-95%; P < .001) under pressure of 21 to 30 mm Hg and by 103% (95% CI, 70%-128%;
P < .001) at 31 to 40 mm Hg.
Conclusions: In patients with mixed ulceration, an ankle-brachial pressure index >0.5 and an absolute ankle pressure of
>60 mm Hg, inelastic compression of up to 40 mm Hg does not impede arterial perfusion but may lead to a
normalization of the highly reduced venous pumping function. Such bandages are therefore recommended in combina-
tion with walking exercises as the basic conservative management for patients with mixed leg ulcers. ( J Vasc Surg 2012;
55:122-8.)
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sAbout 15% to 30% of patients with venous leg ulcers
(VLU) have concomitant arterial disease presenting with a
reduced ankle-brachial pressure index (ABPI).1-5 In these
patients, compression is still a controversial issue. On the
one hand, compression is able to improve venous hemody-
namics and reduce edema, but on the other hand, it could
potentially restrict arterial perfusion. This is the reason why,
in clinical studies on compression in VLU, an ABPI0.8 is
usually considered an exclusion criterion.6-10 In a recent
Cochrane review on compression in VLU,8 an ABPI 0.8
was considered an exclusion criterion for compression ther-
apy in 23 of 33 studies. Clinical studies1,10 and guide-
lines11,12 recommend “reduced,” “modified,” or “super-
vised modified” compression, with reduced pressure, in
patients with arterial impairment and an ABPI of 0.5 to 0.8;
however, sub-bandage pressures that can safely be used are
not defined.1,10-14
From the Angiology Department, MD Barbantini Clinic, Luccaa; and Pri-
vate practice, Vienna.b
Competition of interest: none.
Presented at the Twenty-third Annual Meeting of the American Venous
Forum, San Diego, Calif, February 23-26, 2011.
Reprint requests: Dr Giovanni Mosti, Clinica Barbantini, Reparto di Angio-
logia. Via del Calcio 2, 55100 Lucca, Italy (e-mail: jmosti@tin.it).
The editors and reviewers of this article have no relevant financial relationships
to disclose per the JVS policy that requires reviewers to decline review of any
manuscript for which they may have a competition of interest.
0741-5214/$36.00l
Copyright © 2012 by the Society for Vascular Surgery.
doi:10.1016/j.jvs.2011.07.071
122The aim of our work was to define a range of com-
ression pressures that do not impair arterial flow but
mprove venous hemodynamics in patients with mixed
eg ulcers.
ATERIAL AND METHODS
The study recruited 25 patients (10 men, 15 women)
ith mixed ulceration who were aged 76.3  5.9 years
range, 62-80 years). Inclusion criteria were individuals
ged between 18 and 80 years, affected by leg ulcers of
roven arterial and venous pathophysiology, an ABPI be-
ween 0.5 and 0.8, systolic pressure at ankle level60 mm
g, systolic toe pressure 30 mm Hg, and axial venous
eflux in the superficial or deep veins, or both, of the lower
xtremity. Toe pressure was measured to avoid a potential
isdiagnosis due to severe media sclerosis because this
arameter is much less influenced by this problem. The
owest value in our series was 32 mm Hg. Exclusion criteria
ere patients aged 18 years or 80 years, an ABPI 0.5
r 0.8, an ankle pressure 60 mm Hg, pain at rest,
ensory loss (neuropathy), cardiac insufficiency, and media
alcinosis.
Duplex ultrasound imaging (Esaote MyLab 60 Gold
ith linear probe 7.5-10 MHz; Esaote Spa, Genoa, Italy)
as used to assess reflux 1-second duration after flow
ugmentation in the upright position in superficial and
eep vein segments leading to the ulcer15 and to localize
rterial occlusions. Ankle and arm pressures were mea-
ured by continuous-wave Doppler (PicoDop; Micro-
abitalia, Padua, Italy), and ABPI was calculated by di-
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Volume 55, Number 1 Mosti et al 123viding the higher pressure at ankle level (examining
anterior or posterior tibial artery) of the affected leg by
the higher pressure of the two arms measured simultane-
ously.
Patients were informed of the study details and gave
their informed consent to be enrolled in the study. Ethical
committee approval was not required because all proce-
dures were noninvasive, of short duration, were performed
under the surveillance of doctors, and with Conformité
Européene-marked materials and devices that have been
used in clinical practice for many years.
Measurements. All measurements were performed in
the morning in a quiet room with a constant temperature of
22° at baseline and after the application of a multicom-
ponent, multilayer bandage with high stiffness at different
pressure ranges. The measurements were performed with
the participant supine with intervals of 10 minutes after
application of each bandage; the interval from application
of one bandage strength to another was 30 minutes. A
variety of measurements were obtained.
Laser Doppler fluxmetry (LDF) was measured at the
periwound area and distally to the bandage on the plantar
surface of the big toe. Two different probes were used for
these measurements: a flat probe specially designed not to
exert eccentric pressure when compressed by bandages in
the periwound area and a standard probe at toe level
(Periflux System 5000, Perimed, Järfälla, Stockholm, Swe-
den). The laser Doppler shift was analyzed, processed, and
filtered in real time by an analog processor and transformed
in a reproducible electrical signal that varied linearly with
the blood flow.16-19 The LDF is measured in perfusion
units (PUs).
Toe pressure was measured by using a pressure device
(Perimed PF 5050) with a small toe cuff instantaneously
inflated to 250 mm Hg and slowly deflated. Systolic pres-
sure was considered to be the value at which arterial flow
detected by the laser Doppler probe reappeared.20,21
Transcutaneous oxygen pressure (TcPO2) was mea-
sured on the dorsum of the foot, distal to the bandage,
using a probe heated to 44°C (Periflux System 5000).
Ejection fraction (EF) from the lower leg was measured
by strain gauge plethysmography (Angioflow 2; Microlabi-
talia, Padua, Italy) to quantify the venous pumping func-
tion following the method described by Poelkens et al.22
An indium-gallium alloy gauge (diameter of 1 mm) is
placed around the leg in the supine position, 5 cm distally
from the patella and proximally to the bandage applied with
a pressure of 20 to 30 and 31 to 40 mm Hg. The placement
of the transducer proximal to the bandage avoids artefacts
that would occur by putting the strain gauge over the
bandaged calf segment.22
The investigation starts, after calibration of the device,
by elevating the examined leg to empty the veins and record
the minimal volume of the leg segment. Then, the patient
stands and the volume increase of the calf segment encir-
cled by the strain gauge probe, reflecting venous filling, is
measured continuously. Venous volume (VV) is defined as
the difference between empty and filled veins. During a ctandardized exercise (walking on spot with 20 steps in 20
econds), the amount of blood that is expelled toward the
eart (EV [expelled volume]) reflects the quality of the
enous pump. EF, calculated according to the formula
00  EV/VV is highly reduced in patients with venous
ncompetence.23 As demonstrated in previous reports,22-26
his method is able to assess the hemodynamic efficacy of
ifferent compression devices in a completely noninvasive
ay.
Interface pressure of the compression bandage was
ontinuously measured by means of a validated27,28 pneu-
atic compression device (Picopress; Microlabitalia, Padua,
taly), with the pressure probe placed next to the flat laser
oppler probe.
LDF, TcPO2, and the toe pressure under different levels
f compression pressures were considered as safety param-
ters. A decrease of the baseline TcPO2 values to 30 mm
g or of the toe pressure to30 mm Hg would have fallen
elow the criteria for critical ischemia29 and would have
topped the experiment. TcPO2 measurements, which take
onsiderable time for achieving a stable output under the
eated probe, were only done before and after compression
ith 31 to 40 mm Hg, assuming from reported data that
his was still a safe pressure range.30,31
EF of the calf muscle pump was taken as a parameter to
easure the hemodynamic efficacy of compression.
We applied a stiff bandage composed of an inelastic
aterial, Mollelast Haft (Lohmann & Rauscher, Rengs-
orf, Germany), wrapped from the base of the toes to the
opliteal area, on top of a padding material (Cellona;
ohmann & Rauscher). Mollelast was wrapped with an
verlap of 50% under surveillance of a pressure recorder,
djusting the number of layers to achieve pressures of 20 to
0, 31 to 40, and 41 to 50 mm Hg.
LDF and TcPO2 measurements were performed at
aseline without compression. After placing the pressure
robe and the compression device, measurements were
epeated at different bandage pressures according to the
rotocol. TcPO2 was performed at a pressure range of 31 to
0 mm Hg.
After these measurements, EF was measured at baseline
nd after application of the bandage exerting a pressure
ange of 20 to 30 and 31 to 40 mm Hg.
All measuring probes stayed in place during the re-
eated measurements.
Statistics. Medians with interquartile ranges (IQR)
nd maximal and minimal values are presented. Mean per-
entage changes and 95% confidence intervals (CI) show
he differences compared with baseline. Repeated measures
nalysis of variance was used to compare the leg perfusion
nder the bandage, toe perfusion, and toe pressure. To
ompare the effect of bandages on the TcPO2 the nonpara-
etric Wilcoxon test was used. Differences with a P value
.05 were considered statistically significant. A retrospec-
ive power calculation based on our EF measurements
howed that the experiments had a 95% power to detect the
mallest average differences between pairs with a signifi-
ance level () of 0.05 (two-tailed). The graphs and the
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(Graph Pad, San Diego, Calif).
RESULTS
The relevant baseline characteristics of 25 patients en-
rolled in this study are summarized in the Table. LDF in the
periwound skin area increased under external pressure of 20
to 30 mm Hg from a median value of 4 PU (IQR, 3-8.5
PU) by 33% (95% CI, 17%-48%; P  .01) and under 31 to
40 mm Hg by 28% (95% CI, 12%-45%; P  .05). In the
pressure range of 41 to 50 mm Hg, there was still a
nonsignificant increase in flux of 10% (95% CI, –7% to 28%;
Fig 1).
At toe level, only minor changes in LDF occurred when
the leg was compressed. From a baseline value of 65 PU
(IQR, 33-147.5 PU), there was an increase of 3% (95% CI,
–14% to 20%) with a pressure of 20 to 30 mm Hg and a
decrease of 4% (95% CI, –27% to 18%) with a pressure of 31
to 40 mm Hg. Only when the bandage pressure exceeded
41 mm Hg did a significant decrease in flux of 20% (95%
CI, –48% to 9%; P  .05) occur (Fig 2). Under increasing
compression, toe pressure showed a small increase, from a
median of 62 (IQR, 50-70) up to 68 mm Hg (IQR
57-75.5 mm Hg) with each pressure step. The mean per-
cent differences are 6% (95% CI, 3%-8%) for the compres-
sion range of 20 to 30 mm Hg, 9% (95% CI, 4%-14%) for
31 to 40 mm Hg, and 13% (95% CI, 5%-20%; P .001) for
41 to 50 mm Hg (Fig 3).
Under compression of 31 to 40 mm Hg, the TcPO2 on
the dorsum of the foot, distal to the bandage, showed a
small but significant increase of 7% (95% CI, 5%-10%) from
45 (IQR, 40-53) to 49 (IQR, 40.5-55) mm Hg (P .001;
Table. Baseline characteristics of the examined 25
patients
Variable Valuea
Age, years 75.9  10.3
Sex
Male 10
Female 15
Diabetes 5
Smoking 12
Arterial disease
Iliofemoral 18
Femoropopliteal 7
Venous insufficiency
Superficial 21
Superficial and deep 4
Claudication
Walking distance 100 m 9
Walking distance 100 m 16
Ankle arterial pressure, mm Hg 95 (75-115)
Ankle-brachial pressure index 0.58 (0.5-0.65)
Ejection fraction, %b 33.95 (26.6-37.5)
aContinuous data are presented as mean standard deviation or median and
interquartile range; categoric data are number of patients.
bEjection fraction % is calculated according to the formula: 100  EV/VV.Fig 4). FIncreasing compression on the venous pump caused an
mprovement of EF from 33.9% (IQR, 28.1%-36.1%) to
4.3% (IQR 52%-56%), which could be demonstrated by
pplying pressure of 20 to 30 mm Hg. Under a compres-
ion pressure of 31 to 40 mm Hg, EF increased to 62.6%
IQR, 58.6%-69.9%), approaching the normal value of
4.6% (IQR, 63%-71%).19 This corresponds to a mean
ncrease of 72% (95% CI, 50%-95%; P  .001) and 103%
95% CI, 70%-128%; P  .001), respectively (Fig 5).
ISCUSSION
Our usual treatment in patients with mixed ulceration
ho do not fulfill the criteria of critical ischemia29 is to start
onservative therapy using supervised modified inelastic
andages and to consider revascularization if the ulcers do
ot show improvement or healing after several weeks.1 All
atients in this case series tolerated the bandages not only
or the short period of the experiments but also when they
ontinued compression treatment following our routine
egimen of “supervised modified compression.”1 After
andaging, they are asked to return immediately in case
ain increases. Bandages are routinely changed an average
f twice weekly.
However, compression using bandages or stockings is
till widely considered a contraindication in patients af-
ected by any arterial occlusive disease, even when a con-
omitant venous disease could benefit from such manage-
ent. In fact, several guidelines supported more by clinical
xperience than by clinical outcome data recommend
voiding compression when the ABPI is 0.8 or applying
reduced,” “moderate,” or “supervised modified” com-
ression to treat mixed ulcers.10-14
We consider the absolute value of the systolic ankle
ressure to be of higher practical relevance than the ABPI
ecause this parameter characterizes the perfusion pressure
f the distal leg independent from the systemic blood
ressure. Our patients, in fact, presented a low ABPI, often
onsidered a contraindication for compression therapy,
imultaneously with a systolic pressure at the ankle 60
m Hg. Although ABPI is generally used in daily practice
o assess the severity of arterial occlusive disease, the abso-
ute values of the ankle pressure give a very clear warning
ignal when a bandage is applied because it is evident that
ny sustained external compression pressure should never
xceed this perfusion pressure.
Owing to their structural properties, inelastic bandages
re sometimes preferred12,32 because they provide a com-
ortable, relatively “safe” pressure during rest and, at the
ame time, high pressure and efficacy during standing and
alking; furthermore, they produce an improvement in the
therwise reduced venous pumping function. Even with
elative low pressures24 and after some days of wear, when
he initial bandage pressure has dropped,25 inelastic ban-
ages are quite effective in improving the EF of the venous
ump. Inelastic, short, stretch materials exert an intermit-
ent compression similar, to some extent, to intermittent
neumatic compression (IPC) delivered by special pumps.
or IPC, there is growing evidence of improvement in
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Volume 55, Number 1 Mosti et al 125arterial blood flow and subsequent beneficial clinical ef-
fects, even in patients with severe arterial occlusive dis-
ease.33,34
In contrast to IPC, little is known regarding the safety
and efficacy of inelastic bandages according to the sub-
bandage pressure. In our study, we used experimental
methods to check the safety and efficacy of inelastic ban-
dages applied with different pressure ranges in patients with
mixed ulcers. Long-term effects of compression are beyond
the spectrum of this study. We know from previous exam-
inations that the sub-bandage pressure of inelastic ban-
Fig 1. Laser Doppler flux values in periwound skin. Com
of 20 to 30 and 31 to 40 mm Hg and starts to decrease o
*P  .05; n.s., not significant. The horizontal line in the
borders of the box mark the 75th and 25th percentiles, res
Fig 2. Flux values are slightly reduced by compression at toe
level. Only with a bandage pressure 41 mm Hg is flux reduction
significant (*P  .05). n.s., not significant. The horizontal line in
the middle of each box indicates the median; the top and bottom
borders of the box mark the 75th and 25th percentiles, respectively,
and the whiskers mark the 90th and 10th percentiles.dages will decrease by about 30% after 2 hours, so that a megative effect of such bandages on the arterial perfusion
tarting only after some time can be excluded. Clinical trials
ave shown that compression bandages applied with mod-
rate pressure and staying on the leg for several days are able
o heal mixed ulcers, which takes longer than healing of
urely venous ulcers.1 Safety was assessed by examining
lood flow under and distal to the bandage and efficacy by
d with baseline, flux increases under a bandage pressure
hen the pressure exceeds 41 to 50 mm Hg. **P  .01;
le of each box indicates the median; the top and bottom
ely, and thewhiskersmark the 90th and 10th percentiles.
ig 3. Toe pressure increases slightly with compression of the leg.
he increase is not significant at a pressure range of 20 to 30 mm
g but is significant at a pressure range of 31 to 40 and 41 to 50
m Hg. ***P  .001. n.s., not significant. The horizontal line in
he middle of each box indicates the median; the top and bottom
orders of the box mark the 75th and 25th percentiles, respectively,
nd the whiskers mark the 90th and 10th percentiles.pare
nly w
middeasuring the improvement in venous pumping function.
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arterial perfusion underneath and distal to the bandage.
Although this method gives us only a restricted insight into
the microcirculation in a pinpoint skin area, changes in the
LDF, measured in PU, can be used at least as a determinant
of safety, excluding a decrease in the limb’s arterial perfu-
sion under and distal to the bandage. When measuring
LDF, it is important to notice that the perfusion values are
proportional to the product of amount and speed of blood
Fig 4. Transcutaneous oxygen pressure (TcPO2) on the forefoot
increases significantly with a proximal bandage exerting 30 to 40
mm Hg. ***P  .001. The horizontal line in the middle of each
box indicates the median; the top and bottom borders of the box
mark the 75th and 25th percentiles, respectively, and the whiskers
mark the 90th and 10th percentiles.
Fig 5. Ejection fraction increases significantly with inelastic com-
pression exerting a pressure of 20 to 30 mm Hg. Normal values can
be reached even with pressures between 31 and 40 mm Hg. ***P
 .001. The horizontal line in the middle of each box indicates the
median; the top and bottom borders of the box mark the 75th and
25th percentiles, respectively, and the whiskers mark the 90th and
10th percentiles.cells moving in the subpapillary vascular plexus mainly from mhe deeper, thermoregulatory microvessels and minimally
5%-10%) from the nutritional capillaries.35 Furthermore,
DF does not allow the differentiation of healthy individ-
als from patients with arterial occlusive disease. This is
specially true for acral regions, such as the toes, which
ontain large amounts of shunting vessels and therefore
hould be kept in mind when analyzing data. However, a
inear correlation has been shown between the volume
raction of moving blood cells in the tissue and the LDF
utput, which suggests that the measured percentage
hanges can be taken as an indicator for an increase or a
ecrease of flow in the investigated skin area.16-18
On the basis of our measurements distal to the bandage
LDF at toe level, toe-pressure and TcPO2 on the dorsum of
he foot), inelastic compression up to a pressure of 40 mm
g may be considered safe because it does not cause any
egative effects on the arterial perfusion. Surprisingly, we
ven observed an increase of LDF under compression in the
eriwound skin. The highest increase, up to 33%, was
easured under a moderate bandage pressure of 20 to 30
m Hg, but LDF was also significantly increased by 28%
ith a compression pressure in the higher range of 31 to 40
m Hg. These findings are in agreement with LDF data
nder compression reported by Abu-Own et al.30,36 They
lso showed a similar flux increase in skin areas of the distal
ower leg up to a pressure of 50 to 60 mm Hg, both in
ealthy individuals and in patients with lipodermatosclero-
is, in the sitting position.
These findings pointing to a local increase of arterial
erfusion by using LDF are in accordance with results that
ere obtained by measuring the global pulsatile flow of the
eg by using nuclear magnetic resonance flowmetry. In two
tudies of healthy participants, Mayrovitz et al31,37,38 were
ble to demonstrate an increase of arterial perfusion under
tiff bandages exerting a mean pressure in the supine posi-
ion of 28 and of 40 mm Hg, respectively.
LDF in the great toe revealed a moderate reduction in
he flux values with increasing sub-bandage pressures being
ignificant in the pressure range of 41 to 50 mm Hg.
ayrovitz et al39 reported similar results in healthy volun-
eers. These findings cannot be taken as a sign of severe
rterial perfusion reduction to the foot, because our toe
ressure measurements demonstrate, with increasing sub-
andage pressure, a slight increase of toe pressure by 6% to
3%.
The phenomenon that there is even a blood flow aug-
entation under sustained compression is difficult to un-
erstand. Mayrovitz and Larsen31 hypothesize that arteri-
lar vasodilation is responsible for this phenomenon.
rteriolar vasodilation would be induced myogenically, by
educed transmural pressure, or by vasodilatory substances
elease triggered by increased venous shear stress. In our
nvestigation, an increase of arterial LDF in the calf was also
bserved in the resting position under sustained compres-
ion.
In contrast to LDF, measurement of the toe pressure is
reliable and generally accepted method to assess arterial
acrocirculation and to quantify the severity of arterial
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Volume 55, Number 1 Mosti et al 127occlusive disease. The obtained values depend on the size of
the toe cuff and are always lower than the systolic ankle
pressure.21,40 Values 30 mm Hg characterize critical
ischemia.29 The maintenance and even the slight increase
of pressure at toe level under increasing compression are in
agreement with data from 33 limbs with mixed ulceration
reported from Top et al41 showing no significant difference
between toe pressures before and after application of short
stretch bandages. Together with our data, all the reported
studies have clearly disproved the widespread theoretic
prejudice that sustained compression would always reduce
arterial perfusion.
Besides determining safety, the second objective of our
investigations was to establish the efficacy of compression
by demonstrating an improvement of venous return during
movement.
Under normal conditions, one important mechanism
for the augmentation of physiologic arterial blood flow
during walking is the emptying of the venous blood from
the leg, leading to a pressure reduction in normal peripheral
veins and an increase in the arteriovenous pressure gradient.
This physiologic pressure fall in peripheral veins does not
occur in patients with severe venous incompetence, a situ-
ation referred to as “ambulatory venous hypertension.” It
may be assumed that one important factor for the poor
healing of venous leg ulcers in general (in contrast to
wounds in other localizations) is the decrease in tissue
perfusion due to this reduced arteriovenous pressure gradi-
ent caused by ambulatory venous hypertension. In patients
with mixed ulcers, additional arterial impairment will
worsen this situation.
Therefore, the reported findings of a severely reduced
venous pumping function in such patients and its dramatic
improvement by inelastic compression seem of utmost
importance. As we could demonstrate, the decreased EF of
the venous pump, which is in the same order as that in
venous patients without arterial occlusions,23 can even be
normalized by applying an inelastic bandage with a pressure
between 31 and 40 mm Hg. Therefore, the recommenda-
tion to include walking exercises with the use of inelastic
bandages for patients with mixed ulcers has now a solid base
and reinforces the need to train patients with arterial clau-
dication.
In previous publications “reduced compression,” “su-
pervised, modified compression,”1 or “moderate compres-
sion”42 have been recommended as compression treatment
for mixed ulcers. On the basis of our data, we propose that
these terms imply a pressure range of 30 to 40 mm Hg.
The concept that venous pathophysiology in mixed
ulceration may even be more relevant and easier to tackle
than the arterial occlusions is also endorsed by recent
reports showing beneficial results in ulcer healing by abol-
ishment of venous reflux together with ulcer excision and
mesh grafting before or even instead of reopening the
arterial occlusions.43
Another mechanism of action to improve arterial flow
during walking with an inelastic bandage is the so-called
massaging effect. With every muscle contraction, inelasticandages produce pressure peaks of 10 to 20 mm Hg
igher than the resting pressure.23 This massaging effect of
nelastic bandages may be compared with the massaging
ycles of an IPC, for which the release of various vasoactive
ediators, such as nitric oxygen and prostacyclin from
enular endothelial cells, has been demonstrated.44 This
ffect, which is assumed to have a major effect on flow
ugmentation by IPC,34 seems also to be important in
xplaining the beneficial effect of inelastic compression in
ixed ulceration.
Both effects of inelastic bandages—the augmentation
f arterial flow (mediated by an increased release of vasoac-
ive mediators in the microcirculation together with a re-
uction of proinflammatory cytokines) and the increase in
enous pumping function, leading to a higher arterio-
enous pressure gradient—may explain the clinical efficacy
f inelastic compression in the healing of mixed ulcers.1,45
One limitation in our study was that only short-term
easurements were performed, so that no conclusions may
e drawn concerning effects of the applied bandages over a
onger period. This and the question concerning the influ-
nce of mild compression in purely arterial ulcers should be
larified by future investigations.
ONCLUSIONS
Patients with mixed ulcers presenting a systolic ankle
ressure of 60 and toe pressures 30 mm Hg show a
ignificant improvement of reduced venous pumping func-
ion when inelastic bandages with a pressure up to 40 mm
g are applied. In the short-term experiment, an increase
f the arterial perfusion of the compressed part of the leg
nd no deteriorating effect on the areas distal to the ban-
age could be demonstrated.
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